enlargement and reduced cortical volume are correlates ofchronic schizophrenia.We are correlates of chronic schizophrenia.We investigated whether genetic risk for investigated whether genetic risk for psychosis is related to differences in foetal psychosis is related to differences in foetal brain development as measured by brain development as measured by prenatal ultrasonography.Routine foetal prenatal ultrasonography.Routine foetal cerebral measures at19^23 weeks of cerebral measures at19^23 weeks of gestation were compared between the gestation were compared between the offspring of 35 women with a history of offspring of 35 women with a history of psychosis and105 controlwomen matched psychosis and105 controlwomen matched for gestational age.Overall, no significant for gestational age.Overall, no significant differences were found between the highdifferences were found between the highrisk and control groups.There was a nonrisk and control groups.There was a nonsignificant trend in the adjusted analysis significant trend in the adjusted analysis towards increased lateral ventricular width towards increased lateral ventricular width in the offspring of mothers with psychosis. in the offspring of mothers with psychosis.
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Cerebral ventricular enlargement and Cerebral ventricular enlargement and reduced cortical volume are now wellreduced cortical volume are now wellreplicated correlates of chronic schizoreplicated correlates of chronic schizophrenia (Wright phrenia (Wright et al et al 2000) and can be 2000) and can be detected at the time of first presentation detected at the time of first presentation for treatment (Cahn for treatment (Cahn et al et al, 2002) . It is there-, 2002). It is therefore likely that brain changes can be found fore likely that brain changes can be found much earlier in the disease process -permuch earlier in the disease process -perhaps even in foetal life. Pinpointing the time haps even in foetal life. Pinpointing the time during development when abnormalities during development when abnormalities are first evident will have implications for are first evident will have implications for investigating the causal pathways to later investigating the causal pathways to later psychotic illness and identifying developpsychotic illness and identifying developmental genes that might be operating mental genes that might be operating (Cannon & Clarke, 2005) . (Cannon & Clarke, 2005) .
The aim of this study was to determine The aim of this study was to determine whether genetic risk for psychosis was related whether genetic risk for psychosis was related to observable differences in foetal brain deto observable differences in foetal brain development as measured by ultrasound. Our velopment as measured by ultrasound. Our hypothesis was that the high-risk offspring hypothesis was that the high-risk offspring would show increased lateral ventricular would show increased lateral ventricular volume and decreased cerebral volume volume and decreased cerebral volume measurements compared with controls. measurements compared with controls.
METHOD METHOD

Study design Study design
This was a case-control study using foetal This was a case-control study using foetal scan records from archives. Foetal scan scan records from archives. Foetal scan data were retrieved for women with a prior data were retrieved for women with a prior diagnosis of psychotic disorder who had diagnosis of psychotic disorder who had attended King's College Hospital London attended King's College Hospital London for antenatal care between 1998 and for antenatal care between 1998 and 2002. From a search of referral records to 2002. From a search of referral records to the hospital perinatal psychiatry service the hospital perinatal psychiatry service over the same period, we identified 80 over the same period, we identified 80 women with a history of psychotic diswomen with a history of psychotic disorder, including schizophrenia, schizoorder, including schizophrenia, schizoaffective disorder, bipolar disorder and affective disorder, bipolar disorder and post-partum psychosis. We were able to repost-partum psychosis. We were able to retrieve foetal scan data from the antenatal scan trieve foetal scan data from the antenatal scan database for 35 of these women. The next database for 35 of these women. The next three women, matched for gestational age, three women, matched for gestational age, who were scanned after each index woman who were scanned after each index woman were taken as the control group ( were taken as the control group (n n¼105). 105).
Information on maternal age, height, Information on maternal age, height, weight, ethnicity and parity was obtained weight, ethnicity and parity was obtained from the database for both groups. from the database for both groups.
This study was approved by the ethics This study was approved by the ethics committees of King's College Hospital and committees of King's College Hospital and the Institute of Psychiatry, London. the Institute of Psychiatry, London.
Foetal scanning Foetal scanning
Routine second-trimester scanning for foeRoutine second-trimester scanning for foetal anomalies was performed between 19 tal anomalies was performed between 19 and 23 weeks of gestation at King's College and 23 weeks of gestation at King's College Hospital. The foetal scan report gives Hospital. The foetal scan report gives detailed measurements of the foetus and detailed measurements of the foetus and details of any abnormalities detected. details of any abnormalities detected. Sonography measurements were made Sonography measurements were made according to standardised procedures according to standardised procedures (Snijders & Nicolaides, 1994). (Snijders & Nicolaides, 1994).
We extracted the following measureWe extracted the following measurements of foetal cerebral growth from the ments of foetal cerebral growth from the scan report: biparietal diameter, head cirscan report: biparietal diameter, head circumference, cisterna magna size, transcumference, cisterna magna size, transcerebellar diameter and lateral ventricular cerebellar diameter and lateral ventricular width (the width of the posterior horn of width (the width of the posterior horn of the lateral ventricle measured at its widest the lateral ventricle measured at its widest point). Measures of overall foetal growth point). Measures of overall foetal growth included femur length and abdominal included femur length and abdominal circumference. circumference.
Statistical analysis Statistical analysis
T T-test and -test and w w 2 2 test were used to compare foetest were used to compare foetal growth measures and maternal charactal growth measures and maternal characteristics between the two groups. teristics between the two groups. Conditional logistic regression analyses Conditional logistic regression analyses were performed to estimate the odds for were performed to estimate the odds for being in the high-risk group for each unit being in the high-risk group for each unit change in foetal cerebral structures. Rechange in foetal cerebral structures. Regression analyses were carried out using gression analyses were carried out using STATA version 8 for Windows. STATA version 8 for Windows.
RESULTS RESULTS
Foetal growth Foetal growth
The two groups were well matched for The two groups were well matched for mean gestational age at the time of the mean gestational age at the time of the scan: 154 days (s. Table 1 presents odds ratios unadjusted and adjusted for maternal characteristics and adjusted for maternal characteristics and measures of overall foetal growth. and measures of overall foetal growth. There were no significant differences beThere were no significant differences between the groups for any of the foetal tween the groups for any of the foetal cerebral measurements in the unadjusted cerebral measurements in the unadjusted analysis. The adjusted analysis revealed a analysis. The adjusted analysis revealed a trend ( trend (P P¼0.06) for lateral ventricular size 0.06) for lateral ventricular size to be associated with genetic risk for psyto be associated with genetic risk for psychosis. A unit increase in lateral ventricle chosis. A unit increase in lateral ventricle width led to a 2.2-fold increase in the width led to a 2.2-fold increase in the adjusted odds of being the offspring of a adjusted odds of being the offspring of a mother with a history of psychosis. Adjustmother with a history of psychosis. Adjustment for parity differences between the ment for parity differences between the groups contributed most strongly to this groups contributed most strongly to this finding. On further examination, we found finding. On further examination, we found 4 4 5 4 4 5 a significant negative correlation between a significant negative correlation between ventricle width and parity among women ventricle width and parity among women with a history of psychosis, such that each with a history of psychosis, such that each unit increase in parity led to a correspondunit increase in parity led to a corresponding decrease in ventricle width. Ventricular ing decrease in ventricle width. Ventricular width was greatest when mothers had had width was greatest when mothers had had no previous pregnancies (7.3 mm). The no previous pregnancies (7.3 mm). The comparison figure for the control group comparison figure for the control group was 6.7 mm. was 6.7 mm.
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DISCUSSION DISCUSSION
We found no significant overall differences We found no significant overall differences in foetal cerebral measures between the in foetal cerebral measures between the group at high genetic risk for a psychotic group at high genetic risk for a psychotic disorder and the control group. However, disorder and the control group. However, the trend towards increased lateral venthe trend towards increased lateral ventricular width in the high-risk group is in tricular width in the high-risk group is in keeping with our hypothesis and with keeping with our hypothesis and with studies indicating a relationship between studies indicating a relationship between increased foetal ventricular width and increased foetal ventricular width and childhood neurodevelopmental disorders childhood neurodevelopmental disorders (Gilmore (Gilmore et al ). This, to our knowledge, is the first published our knowledge, is the first published report on foetal brain development in those report on foetal brain development in those at high risk for psychosis. A strength of our at high risk for psychosis. A strength of our study is the high quality of the foetal ultrastudy is the high quality of the foetal ultrasound data. King's College Hospital (which sound data. King's College Hospital (which incorporates the Harris Birthright Centre) incorporates the Harris Birthright Centre) is a centre of excellence in foetal medicine is a centre of excellence in foetal medicine in the UK with sonographers that are in the UK with sonographers that are trained to a high level in standardised trained to a high level in standardised ultrasonography techniques ( ultrasonography techniques (Snijders & Snijders & Nicolaides, 1994) . Nicolaides, 1994) .
There are a number of limitations of the There are a number of limitations of the study. First, the small number of cases study. First, the small number of cases reduced the power to find a significant reduced the power to find a significant association. Second, second-trimester scan association. Second, second-trimester scan data were missing for a large proportion data were missing for a large proportion of the high-risk group and since it is likely of the high-risk group and since it is likely that the women who did not attend for that the women who did not attend for their scan were more severely ill, this would their scan were more severely ill, this would have resulted in underestimating the differhave resulted in underestimating the differences between the groups. Third, we lacked ences between the groups. Third, we lacked information on maternal socio-economic information on maternal socio-economic status, smoking and pregnancy complicastatus, smoking and pregnancy complications, which are likely to differ between tions, which are likely to differ between the groups and might also affect foetal the groups and might also affect foetal brain development ( 4 4 6 4 4 6 AUTHOR'S PROOF AUTHOR'S PROOF 
